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With the global population expected to reach over 9 billion by 2050, there is a continuous need to increase food
production and buffer stocks. In this scenario, countries around the world, especially developing countries where
the pervasiveness of hunger and food scarcity is more acute, are resorting to various counter strategies to meet the
growing demand and to avert food insecurity and famine. Over the recent years there has been growing interest
to strengthen and intensify local food production in order to mitigate the adverse effect of global food shocks and
food price volatilities. Consequently, there is much attention towards home gardens as a strategy to enhance
household food security and nutrition. Home gardens are an integral part of local food systems and the agricultural
landscape of developing countries all over the world and have endured the test of time.
Through a rigorous literature review, this paper first examines definitions and characteristics of home gardens and
then provides a global review of their social, economic, and environmental contributions to communities in various
socio-economic contexts. Many of the compositions on home gardens share research and experiences of
developing countries in Africa, Asia, and Latin America. These studies recognize positive impacts of home gardens
towards addressing food insecurity and malnutrition as well as providing additional benefits such as income and
livelihood opportunities for resource-poor families and delivering a number of ecosystem services. However, only a
handful of case studies were found on post-crisis settings. While providing a general overview of some of these
studies, this review investigates the home garden experiences of post-conflict Sri Lanka, where home gardening has
been practiced for centuries. While emphasizing multiple benefits, we also highlight constraints to home garden
food production. In conclusion, we emphasize the need for more research and empirical data to appraise the role
of home gardens in crisis and post-crisis situations, as well as assessing their economic value and their impacts on
food security, nutrition, economic growth, and gender issues.
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The vast majority of hungry and malnourished people
live in developing countries under sub-standard living
conditions [1] and over half a billion of the global
population suffer from chronic food insecuritya. With
the global population expected to reach over 9 billion
by 2050, there will be a continuous need to increase
food production and buffer stocks to meet the growing
demand and efficiently cope with volatilities in food
production and prices. It has been projected that global
food production will need to increase by 70% in order to
meet the average daily caloric requirement of the world’s* Correspondence: galhenad@msu.edu
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reproduction in any medium, provided the orpopulation in 2050b. Moreover, the need for interventions
are stressed as the resources available for food production -
including land, water, labor and credit - are becoming
scarce and costly. The drive for agricultural innovation is
further convoluted by the growing issues of climate change
and natural resource degradation.
Multiple strategies are required to address the issue of
food production and food securityc. The choice of feasible
approaches hinges on the existing social, political, and
economic conditions and resources available to design
and implement the intervention. Home gardens are a
time-tested local strategy that are widely adopted and
practiced in various circumstances by local communities
with limited resources and institutional support. It is
evident from the literature that home gardens are a partl Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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developing countries and are widely used as a remedy to
alleviate hunger and malnutrition in the face of a global
food crisis [2].
Globally, home gardens have been documented as an
important supplemental source contributing to food and
nutritional security and livelihoods. 'Food production on
small plots adjacent to human settlements is the oldest
and most enduring form of cultivation' [3]. For centuries,
home gardens have been an integral component of family
farming and local food systems. Home gardening is an
ancient and widespread practice all over the world. In
the literature, home gardens are classified as mixed,
kitchen, backyard, farmyard, compound or homestead
garden [4-7].
This paper presents the developing country experiences
of home gardens and looks at the specific case of
post-conflict Sri Lankad. An extensive literature
search was conducted through the review of over 100
publications, reports, and book chapters, covering
various aspects of home gardening to develop the
theoretical framework. The inherent characteristics of
home gardens as well as the contextual attributes,
benefits, and constraints captured in the literature
are summarized in the following sections.About home gardens
Home gardens are found in both rural and urban areas
in predominantly small-scale subsistence agricultural
systems [8]. The very beginning of modern agriculture
can be dated back to subsistence production systems
that began in small garden plots around the household.
These gardens have persistently endured the test of time
and continue to play an important role in providing food
and income for the family [9]. Since the early studies of
home gardens in the 1930s by the Dutch scholars Osche
and Terra on mixed gardens in Java, Indonesia [10],
there has been extensive contributions to the subject
synthesizing definitions, species inventories, functions,
structural characteristics, composition, socio-economic,
and cultural relevance. Home gardens are defined in
multiple ways highlighting various aspects based on
the context or emphasis and objectives of the research
[11]. Gupta pointed out that the background and
gender of the researcher or scientist may also bias
their perception on home gardens and may not entirely
reflect the opinion of the family involved in home gardening
activities [12].Definition of home gardening
Relying on research and observations on home gardens
in developing and developed countries in five continents,
Ninez formulated the following definition [13]:'The household garden is a small-scale production
system supplying plant and animal consumption and
utilitarian items either not obtainable, affordable, or
readily available through retail markets, field
cultivation, hunting, gathering, fishing, and wage
earning. Household gardens tend to be located close
to dwelling for security, convenience, and special care.
They occupy land marginal to field production and
labor marginal to major household economic
activities. Featuring ecologically adapted and
complementary species, household gardens are
marked by low capital input and simple technology.'
Generally, home gardening refers to the cultivation of
a small portion of land which may be around the household
or within walking distance from the family home [14].
Home gardens can be described as a mixed cropping
system that encompasses vegetables, fruits, plantation
crops, spices, herbs, ornamental and medicinal plants as
well as livestock that can serve as a supplementary source
of food and income. Fresco and Westphal [15] specify
home gardens as a cropping system composed of soil,
crops, weeds, pathogens and insects that converts resource
inputs - solar energy, water, nutrients, labor, etc. - into food,
feed, fuel, fiber and pharmaceuticals. Kumar and
Nair [16], while acknowledging that there is no
standard definition for 'a home garden', summarize
the shared perception by referring to it as '…an
intimate, multi-story combinations of various trees
and crops, sometimes in association with domestic
animals, around homesteads', and add that home garden
cultivation is fully or partially committed for vegetables,
fruits, and herbs primarily for domestic consumption.
Adding to this, others have described a home garden
as a well-defined, multi-storied and multi-use area
near the family dwelling that serves as a small-scale
supplementary food production system maintained by
the household members, and one that encompasses a
diverse array of plant and animal species that mimics
the natural eco-system [11,17-19].
Characteristics of a home garden
Michelle and Hanstad [20] list five intrinsic characteristics
of home gardens: 1) are located near the residence;
2) contain a high diversity of plants; 3) production is
supplemental rather than a main source of family
consumption and income; 4) occupy a small area
[21]; and 5) are a production system that the poor
can easily enter at some level [9].
There is a vast body of literature presenting research
and case studies focusing on the role of home gardens as
agroforestry or food production systems, or a combination
of both. Home gardens are ecologically divided into two
categories: tropical and temperate [13]. Much of the
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areas in Central and South America [22-25]. There is
also a substantial interest for home gardens in South
and South-East Asia [26-29] and Africa [30-34]. Conversely,
only a few documented studies exist on home gardens
from temperate regions [35-38] and from developed
countries [32,39-42].
Ninez [13] lists general tendencies with respect to
home garden food production systems based on 15
type-specific characteristics adopted from Ruthenberg
[5] (Table 1), and presents an ethnographical synthesis of
home gardens across the globe. Home gardens are
commonly established on lands that are marginal or not
suitable for field crops or forage cultivation because of
their size, topography, or location [11]. The specific size of
a home garden varies from household to household and,
normally, their average size is less than that of the arable
land owned by the household. However, this may not hold
true for those families that do not own agricultural land
and for the landless. New innovations and techniques have
made home gardening possible even for the families that
have very little land or no land at all [43]. The home
gardens may be delimited by physical demarcations
such as live fences or hedges, fences, ditches or
boundaries established through mutual understanding.
Application of kitchen waste, animal manure, and
other organic residues has been a practice amongst
home gardeners and this exercise has helped to con-
siderably increase the productivity and fertility of
these gardens [11,44,45].
While some similarities exist across the board, each
home garden is unique in structure, functionality, com-
position, and appearance [13,46-48] as they depend onTable 1 The key characteristics of a typical home garden
Characteristic General practice
Species density High
Species type Staples, vegetables, fruits, medicinal plants
Production objective Home consumption
Labor source Family (women, elderly, children)
Labor requirements Part-time
Harvest frequency Daily, seasonal
Space utilization Horizontal and vertical
Location Near dwelling
Cropping pattern Irregular and row
Technology Simple hand tools
Input-cost Low
Distribution Rural and urban areas
Skills Gardening and horticultural skills
Assistance None or minor
Source: Niñez [3].the natural ecology of the location, available family
resources such as labor, and the skills, preferences, and
enthusiasm of family members [45,49,50]. Home garden
cultivation tends to be quite dynamic [17,18]. The
decisions related to the selection of crops, procuring
inputs, harvesting, management, and so forth are mostly
driven by the consumption and income generation
needs of the household [27,45]. A study from Indonesia
observed that the structure, composition, intensity of
cultivation, and diversity of home gardens can be
subjected to the socioeconomic status of the household
[51]. For instance, as the families became economically
stable their cultivation shifted from staples to horticultural
crops and some families began to raise livestock. Based on
the economics of the household, Niñez [13] differentiated
two types of home gardens: 1) subsistence gardens and
2) budget gardens. Access to planting material and social
capital are noted as important attributes to species
diversity in gardens [52]. Collectively, the ecological
potential, economic status, and social elements influence
the presence of food and non-food crops and animals in
the garden [28,53]. Additionally, Moreno-Black and
colleagues [54] identified that limitations resulting from
factors such as opportunities for off-farm employment
and family structure as well as local customs influence the
development and composition of the gardens.
The home garden frequently uses family labor [18] -
women, children, and elders are of particular importance in
their management [46,48,55-57] – but, depending on the
economic capacity and affordability, households may hire
wage laborers to cultivate and maintain the home garden
that in turn affect the composition and intensity of home
garden activities [22,55,56]. Like any other food production
system, home gardens may be vulnerable to harsh environ-
mental conditions such as drought and floods [57,58].
Despite the fact that home gardening activities demand a
lesser amount of horticultural and agronomic know-how,
crop losses and other negative implications can be reduced
when the household members are empowered with better
skills and knowledge [59].
Experiences of home gardens from developing countries
Home gardens have been an integral part of local food
systems in developing countries around the world. Many
studies provide descriptive evidence and analysis of
home gardens in developing countries in Asia, Africa,
and Latin America and pinpoint their numerous benefits
to communities and families. They encapsulate perpetual
small-scaled subsistence agricultural systems established
by the households to obtain and supplement the food
requirements of the family. Home gardens are mainly
intended to grow and produce food items for family
consumption, but they can be diversified to produce
outputs that have multiple uses including indigenous
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kindling and alternative fuel source, manure, building
material, and animal feed. Chris Landon-Lane [60]
provides an overview of the benefits of home gardens
(Table 2) and describes home gardens as a 'place for
innovation' with the potential to improve the livelihood of
peri-urban and rural communities. In-depth exploration
of past and more recent compositions on home gardens
worldwide not only affirms Landon-Lane’s insight but also
recognize additional advantages. We broadly categorized
benefits of home gardening into three components:
(1) social; (2) economic; and (3) environmental benefits.
These benefits are presented and explained through the
vast experiences on home gardens from developing
nations around the world.
Social benefits
Enhancing food and nutritional security
Reviews of studies from various countries reveal that the
degree and combination socio-cultural impacts on societies
engaged in home gardening vary across the board. Multiple
social benefits of home gardens include enhancing
food and nutritional security in many socio-economic
and political situations, improving family health and
human capacity, empowering women, promoting social
justice and equity, and preserving indigenous knowledge
and culture [20].
The most fundamental social benefit of home gardens
stems from their direct contributions to household
food security by increasing availability, accessibility,
and utilization of food productse. Home gardens are
maintained for easy access to fresh plant and animal
food sources in both rural and urban locales. Food
items from home gardens add substantially to the family
energy and nutritive requirements on a continuous basis.
A pioneering research study on home gardens conducted
by Ochse and Terra in the early 1930s [10] states that
home gardens led to 18% of the caloric and 14% of the
protein consumption by households in Kutowinangun,
Indonesia. Subsequent studies on the Javanese home
gardens point out a direct link between successful home
gardens and households’ nutritional status [61], and
observe an increase in households’ food consumption withTable 2 The key benefits of home gardening
• Improved food security
• Increased availability of food and better nutrition through food diversity
• Income and enhanced rural employment through additional or
off-season production
• Decreased risk through diversification;
• Environmental benefits from recycling water and waste nutrients,
controlling shade, dust and erosion, and maintaining or increasing
local biodiversity
Source: Landon-Lane [60].intensification of home food production [62]. Javanese ex-
periences illustrating the potential of home gardens to add
to households’ food supply and nutrition [13,21], as well
as their eminence as multi-storied agro-ecosystem [55,63]
in the tropics, heightened the global attention towards
home gardens.
Foods from home gardens varied from horticultural
crops to roots to palm and animal products; further
plants from the gardens are also used as spices,
herbs, medicines, and fodder for the animals
[53,64-67]. Although home gardens are not generally
reputed as a staple crop production base, Thaman
[65] documented that Pacific Islanders obtained their
main staple root crops from home gardens. Similar
reports were found from Nepal [19], Yucatan Penin-
sula [66], Bangladesh [67], Peru [68], Ghana [69], and
Zimbabwe [56]. Resource-poor families often
depended more on home gardens for their food sta-
ples and secondary staples than those endowed with a
fair amount of assets and resources such as land and
capital [51,70]. For poor and marginalized families
unable to afford expensive animal products to fulfill
their nutritional needs, home gardens offer a cheap
source of nutritive foods [71]. Through gardening,
households can have better access to a diversity of plant
and animal food items that lead to an overall increase in
dietary intake and boost the bioavailability and absorption
of essential nutrients [72].
As stated by Marsh [9], home gardens provide easy
day-to-day access to an assortment of fresh and nutritious
foods for the household and accordingly those homes
obtained more than 50% of the vegetables, fruits, tubers,
and yams from their garden. Supporting this premise,
different studies conclude that, while adding to the caloric
quantity, home gardens supplement staple-based diet with
a significant portion of proteins [48], vitamins [16], and
minerals [73], leading to an enriched and balanced diet
[74,75] particularly for growing children and mothers
[76]. Additionally, plants from the gardens - especially
spices and herbs - are used as flavor enhancers, teas,
and condiments [77]. Recently, countries like Bangladesh
have been successful in increasing the availability and con-
sumption of vitamin A-rich food items through national
home gardening programs [72].
Furthermore, the integration of livestock and poultry
activities into home gardening reinforces food and nutri-
tional security for the families as milk, eggs, and meat
from home-raised animals provided the main and, in
many instances, the only source of animal protein [66].
In some places, home gardeners are also engaged in
mushroom cultivation and beekeeping [75] and even
small fresh water fish ponds are incorporated into the
garden space adding to the share of proteins and other
nutrients available for the family [27].
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gardens can be a versatile option to address food insecurity
in various challenging situations, and thus they have
attracted sponsorship by numerous government and non-
governmental organizations. Consequently, home garden
production has significantly increased in the country and
has been instrumental in reducing ‘hidden hunger’ and
disease cause by micronutrient deficiency. In an attempt to
assess the dynamics of home garden evolution in Java and
Sulawesi in Indonesia, Wiersum [51] notes that home
gardens make available a small but continuous flow of
subsistence food products for the household. Also, home
gardens provide the main source of staple food for people
in heavily degraded and densely populated areas with
limited croplands [44,78].
Home gardens can ensure food to underprivileged and
resources-poor households as they can be established
and maintained within a small patch of land or with no
land using a few inputs [20,43]. A study of home
gardens in Cuba reveals that they were used as a strategy
to increase resilience and ensure food security in the
face of economic crisis and political isolation [79]. To
mitigate recurring food shortage and malnutrition,
Cuban households obtained basic staple foods (rice and
beans) through rations, but the households relied on
their home gardens to obtain additional produce to
diversify the family diet [80]. Ensuring a reliable and
convenient source of food, fiber, and fuel for the family,
they are viewed as a robust food system in circumstances
where population pressures and numerous resource
limitations persist [81,82]. In the Peruvian capital of
Lima, home gardening has led to nutritional benefits
to families living in slum areas by increasing the
availability of carbohydrates as well as nutrient-rich
vegetables and fruits that are not economically accessible
for poor slum dwellers [83].
The Global Hunger Index specified that the lack of
political stability has escalated hunger and poverty in
countries affected by conflicts [84]. Similarly, environ-
mental disaster can also have devastating impacts on
communities and disable food production systems [85].
Even though there are only a few published narratives,
home gardens have been proposed as an option for food
and nutritional security in disaster, conflict, and other
post-crisis situationsf [9,45,86]. Home gardens based on
enset and coffee are an integrated farming system that
not only provide subsistence and complementary food
products for Ethiopian families, especially during famines,
but also provide the primary means of employment for
the household [78].
Tajikistan became independent from the Soviet Union
in 1991 but was plagued by a civil war soon after. Rowe
[7] showed that, during the post-soviet era, Tajik families
tormented by civil war, agricultural downfall, and droughtheavily depended on their gardens for food. This trend still
continues, and home gardens continue to significantly
supplement household food security and sustenance. In
recent years, several countries transitioning towards peace
and stability and those that are recovering from natural
disaster have been adopting policies that support home
gardening to reduce the prevalence and severity of hunger
and malnutrition [45,87].
Bandarin et. al. [88] point out that, in a post-conflict
setting, assistance and reconciliation mechanisms work
best and result in environmental, social and economic
benefits when there is a cultural or traditional linkage
between the target population and the intervention. Hence,
home garden projects offer a realistic solution as in most
countries home gardening is a regular day-to-day activity
amongst the household, especially for women. In
addition, home gardens when properly managed provide
a four-in-one solution to the food and nutrition problem
by increasing household food availability, enabling greater
physical, economic and social access, providing an array of
nutrients, and protecting and buffering the household
against food shortages.
Improving health
Plants are an important source of medicine for humans
and livestock and are used as biological pesticides to
protect crops from diseases and pest infestations. Herbs
and medicinal plants are grown in home gardens all over
the world, and in developing countries nearly 80% of the
people use them to treat various illnesses, diseases, and
also to improve their health conditions [89]. A generous
portion of the plants found in home gardens have some
medicinal value and they can be used to treat many
common health problems in a cost-effective manner. For
instance, Perera and Rajapksa, in their assessment of
Kandyan gardens in Sri Lanka [90], note that out of the
125 plant species found about 30% were exclusively used
for medicinal uses and about 12% for medical and other
purposes. Medicinal plants were documented to be an
important plant group second only to high-value species
in Sri Lanka [90] and in Bangladesh [91]. Home gardens
in Bukoba district of Tanzania contained plant species
grown entirely for medicinal purposes [92]. Around 70%
of the plant species identified in forests and gardens in
the Yucatan had a medicinal use [93], and in traditional
Mayan home gardens nine species of the 77 useful
plants found were exclusively used for medicinal
purposes and 26 species had mixed uses as medicines,
food, spices, and ornamentals [94].
Food insecurity and economic hardships force
people to consume less and to settle for food that is
of low nutritional quality. Adverse health effects due
to inadequate intake of basic macronutrients are further
compounded by deficiencies in micronutrients such as
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worldwide are caused by factors attributed to nutritional
deficits [95]. Amongst them, vitamin A deficiency is a
major health issue in many low-income countries and
pose serious health problems, particularly for pregnant
women and their babies and growing children. Reports
indicate more than 7 million women suffering from
complications due to vitamin A insufficiency [96] and
cause 6 to 8% of the deaths amongst children under the
age of 5 years in Africa and Asia [95]. In some countries
where this problem is acute, homestead food production
programs have been launched to assist and address
vitamin A deficiency and to improve the quality of
diet by facilitating a year-round production of vegetables
and fruits [85].
The global incidence of anemia is primarily attributed
to iron deficiency. Iron insufficiency elevates the risk of
mortality during pregnancy by 20% [97]. Moreover,
estimates suggest that nearly one-third of the global
population live in countries with high zinc deficiency
[98]. Micronutrient deficiency can raise the vulnerability
to other infectious diseases and the risks of mortality
due to illnesses such as diarrhea, pneumonia, malaria,
and measles [99]. It may also lead to poor physical and
cognitive development and impairment of motor skills
in young children as well as other short-term and
long-term health effects. Furthermore, a vicarious
cycle of undesirable socio-economic effects can be
triggered as peoples’ ability to actively engage in physical
and economic activities are hindered by illness, disability,
and reduced life expectancy. In different contexts, home
gardening initiatives have been proposed and implemented
as potential strategies to address health issues resulting
from malnutrition [100,101]. Although the opportunity
is real, minimal efforts have been made to identify
and maximize the gross benefits of home gardening
for better health.
Uplifting the status of women
In many cultures, women play an important role in food
production but at times their worth is somewhat
undermined. They are also active in home gardening,
though their involvement in the home garden tends to
be determined by socio-cultural norms [20]. In most
scenarios women’s contribution to household food
production is immense, but this does not imply that home
gardening is predominantly a female activity. Women’s
participation and responsibilities in home gardening varies
across cultures, including land preparation, planting,
weeding, harvesting, and marketing [54,102,103]. In fact,
in some cultures, women are the sole caretakers of house-
hold gardens [35,72] while, in others, they play more or
less a supportive role [11]. Howard’s 2006 analysis [104] of
13 home gardens case studies in South America revealedthat women are the main managers of home gardens
across the region. Home gardening activities are vital and
fit well with their day-to-day domestic activities and
employment patterns along with their cultural and
aesthetic values. On the other hand, in the Indonesian
context women take part during planting and harvesting
[49] and, in Sri Lanka, they provide labor during peak
times [55]. Regardless, particularly for women and
disadvantaged groups, home gardening is an avenue
for social and economic enrichment.
Home gardens stimulate social change and development.
Amongst the Achuar Indian community in the upper
Amazon, a woman’s ability to maintain a lush home garden
not only demonstrates her agronomic competency but also
her status in society [105]. Similarly, for the Saraguro
women of the Andes, a plentiful garden help elevates
a woman’s social eminence and demonstrates her
commitment to the family’s wellbeing [25]. Based on
a study conducted in Senegal by Brun and colleagues
[106], evaluating the food and nutritional impact of
home gardening, it was found that, although the gardens
did not make a major contribution to food consumption
and nutrition, they were instrumental in improving the
women’s income and social status as well as their awareness
of evolving food habits in urban areas. For some women,
sales of garden products are often the only sources of
income or livelihood [9]. In Tajikistan, where many of the
men were killed during the civil war or have migrated to
Russia and other countries for employment, women, elders
and children have been providing invaluable family labor
and resources to local agricultural economy. Kitchen
gardens, as they are referred to by Rowe [7], are very
important especially for women-headed families in
terms of meeting their everyday food consumption
needs and generating income. In fact, nearly half of
the food consumed at home and one-third of the
food sold in the market came from these garden lots.
Other studies have shown that, in situations where women
are leading home gardens, there has been improvement to
household nutrition, especially child nutrition [72,107].
Through home gardening women have developed
proficiency related to plants and garden practices that
helps them become better home and environment
managers. Their labor is indispensable to maintain the
garden and to help keep production cost low. As home
managers, women have useful knowledge of numerous
domestic needs. By their involvement in the production
process, they are able to meet family needs more easily
and economically [44]. Home gardeners in Peru indicated
that women gardeners are inclined to produce food primar-
ily for family consumption while men gardeners typically
focus on high value crops for marketing [83]. While home
gardens provide a respectable path for women to contribute
to household subsistence, eminence, and character, they
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women [104]. Furthermore, they are a key source of
gardening knowledge and information [105].
Research suggests that, in some societies and cultures,
a woman’s role in family decision making is rather
limited; however, many accounts confirm that when it
comes to home gardening women tend to have more
autonomy and decision making capabilities [108].
Moreno-Black and colleagues [54] conducted a study
of 49 women’s home gardens in Northeastern Thailand
where the rural women constantly indicated that they
were the key decision makers and carried out most of the
activities of the home gardens.
Preserving indigenous knowledge and building integrated
societies
Home gardens consist of a variety of components and
species that represent social and traditional aspects of
different societies. This rich indigenous culture and
communal knowledge base is expressed through home
gardening by the selection of plants and animal species as
well as the farming practices used by the local community
[16,70]. Home gardens serve as a valuable repository for
preserving and transferring indigenous crops and livestock
species, production knowledge and the skills from one
generation to another [109-111].
Interactions in and around the home garden create
and reinforce social status and ties between the
household and the community. Home gardeners habitually
exchange or gift planting materials, vegetables, fruits,
leaves, herbals and medicinal plants for social, cultural, and
religious purposes [109,110]. Such interactions are essential
for social integration and building social capital. The social
dimension of home gardening is yet not fully explored.
Economic benefits
The economic benefits of home gardens go beyond food
and nutritional security and subsistence, especially for
resource-poor families. Bibliographic evidence suggests
that home gardens contribute to income generation,
improved livelihoods, and household economic welfare as
well as promoting entrepreneurship and rural development
[111,112]. Through the review of a number of case studies,
Mitchell and Hanstad [20] assert that home gardens can
contribute to household economic well-being in several
ways: garden products can be sold to earn additional in-
come [17,48,83]; gardening activities can be developed into
a small cottage industry; and earnings from the sale of
home garden products and the savings from consuming
home-grown food products can lead to more disposable
income that can be used for other domestic purposes.
Studies from Nepal, Cambodia, and Papua New Guinea
report that the income generated from the sale of home
garden fruits, vegetables, and livestock products allowedhouseholds to use the proceeds to purchase additional food
items as well as for savings, education, and other services
[85,113]. Families in mountain areas of Vietnam were able
to generate more than 22% of their cash income through
home-gardening activities [111].
Home gardens are widely promoted in many countries
as a mechanism to avert poverty and as a source of
income for subsistence families in developing countries.
Although home gardens are viewed as subsistence-low
production systems, they can be structured to be more
efficient commercial enterprises by growing high-value
crops and animal husbandry [43]. A number of research
studies have focused on evaluating the potential or real
economic contribution to the household and local
economy as well as social development [114]. A study
from Southeastern Nigeria reported that tree crops
and livestock produced in home gardens accounted
for more than 60% of household income [115]. In
many cases the sale of produce from home gardens
improves the financial status of the family providing
additional income, while contributing social and cultural
amelioration [116]. The fact that home production is less
cost-intensive and requires fewer inputs and investment is
extremely important for resource-poor families that have
limited access to production inputs. Yet it has been
assessed that moderately rigorous crop and livestock
production in home gardens can generate as much revenue
per unit area as field crop production [9,62]. Where land
constraints exist, innovative tools have been used to make
efficient use of limited space [43]. Also, livestock housed in
gardens diversify risk due to crop losses and provide a cash
buffer and asset to the household [117].
Environmental benefits
Home gardens provide multiple environmental and
ecological benefits. They serve as the primary unit
that initiates and utilizes ecologically friendly approaches
for food production while conserving biodiversity and
natural resources. Home gardens are usually diverse and
contain a rich composition of plant and animal species.
Hence they make interesting cases for ethno-botanical
studies [110,118].
Gardens are complex and may resemble ecological
agricultural production systems that sponsor biodiversity
conservation. The rich diversity and composition of
species and the dense distribution of faunal and floral
strata denote extraordinary features of home garden
ecology [20,46]. Buchmann’s 2009 assessment [79] of 25
home gardens in Central Cuba noted 182 plant species.
Other reports from around the world also identify a
significant concentration of plants used as vegetables,
fruits, herbs, medicines, yams, and spices [78,114]. Home
gardens also contain a wide spectrum of plant species,
some of which are landraces, rare or threatened species,
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[119]. Thus they become ideal sites for in situ conservation
of biodiversity and genetic material [111,120].
Home gardens also provide a number of ecosystem
services such as habitats for animals and other beneficial
organisms, nutrient recycling, reduced soil erosion, and
enhanced pollination [121]. The high density of plants
within the home garden provides the ideal environment
and refuge for wildlife species such as birds, small
mammals, reptiles, and insects [122]. Calvet-Mir et. al.
[112] highlight a number of ecosystems services
provided by home gardens such as production of quality
food, maintenance of landraces, cultural services, pest
control, and pollination. They conclude that the most
important ecosystems services provided by home gardens
differ from large-scale and commercial agriculture.
Nutrient cycling is another ecological benefit of home
gardens [120,123]. The abundance of plant and animal
litter and continuous recycling of organic soil matter
contributes to a highly efficient nutrient cycling system.
Another potential benefit of home gardens is the reduction
of soil erosion and land conservation [70,124]. The
attraction of honey bees provides added benefits
including improved pollination and increased fruit
dispersal [64].
Individuals of the household, animals, and plants all
maintain a symbiotic relationship within the home
gardens. For instance, the plants and animals provide
food and other benefits for the family and the family in
turn takes care of the home gardens. Plant materials are
used as fodder for the animals and animal manure is
incorporated into the compost to fertilize plants, hence
reducing the need for chemical fertilizer [20]. Livestock
and poultry manure can add a significant amount of
organic soil matter, nitrogen, potassium, and phosphorus
into the soil. The integration of livestock activities into
home gardening can expedite nutrient cycling in ecosystem
and help retain moisture [125].
Home gardens in Sri Lanka
The economy of Sri Lanka is founded on agriculture.
More than 35% of the 20 million people of Sri Lanka are
engaged directly or indirectly in the agrarian sectors.
Home gardening has been a long-standing practice
among the rural and urban households in Sri Lanka for
centuries [55]. Despite the traditional basis for home
gardening, over the recent years national policies have
focused on promoting home gardening in the country.
Currently, two national initiatives are underway and are
receiving notable patronage from the government for
the initiation of a countrywide food production drive to
establish one million home gardens across the islandg.
The programs highlight the key role home gardens play
in the face of food insecurity, economic downturn andmalnutrition by providing a diversified source of food
and a way of generating income.
In spite of the growing interest in home gardening,
literature discussing home gardens in Sri Lanka is rather
limited. The bulk of the available excerpts almost
exclusively focuses on Kandyan Gardens, also known
as Kandyan Forest Gardens (KFG). KFG are a common
traditional agroforestry system found in the wet central
hills in Sri Lanka. They encompass a mixed cropping sys-
tem, which includes a diverse collection of economically
valuable perennial and semi-perennial crops situated
around the household [126] along with animal species that
were raised to suit the necessities of the family, the
environment, and the recommendations by scientists
and extension workers [127].
One of the earliest studies on KFG in Sri Lanka was
published by McConnell and Dharmapala [126]. From a
survey of 30 KFGs established through the use of a farming
systems approach they conclude that, although in the
short-run KFG were not as productive and profitable as the
commercial farming systems, they lead to multiple benefits
over time. Jacob and Alles [55] differentiate KFGs from
other mixed forest-gardening systems found in South Asia
and South-east Asia with respect to the diversity of plants
grown. They also stated that these garden systems
improved the well-being of people who nurtured
them through the provision of various food products
and timber, livelihood opportunities, and sustainability
of the production system. Furthermoe, they emphasized
the need to inspect existing agronomic practices and to
design feasible models that can improve the productivity
per unit of land.
Perera and Rajapaksa [90] characterize various compo-
nents of KFGs based on ownership, structure, species
composition, livestock composition, and management
practices. Their baseline survey of 50 randomly selected
gardens in the Kandy District showed that the various
species in the KFG had numerous uses including food,
cash, timber, fuel wood, construction material, green
manure, fodder, medicines, shade, and beautification.
KFG also have significant implications to the region
in terms of in situ germplasm conservation [128],
watershed management [90], preservation of habitat
and other ecological contributions [129].
A book by Hochegger [130] offers a comprehensive
overview of the ecological, economic, and cultural rele-
vance of KFG in Sri Lanka investigating six locations in
the central hills. The Green Movement in Sri Lanka
pioneered by Kumarathunga [131] has published a guide
on environmentally friendly agriculture with key emphasis
on home gardens. This publication has been initially
written in the Sinhala language and is in the process of
being translated to the Tamil language. The guide provides
step-by-step instructions to home gardeners and farmers
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practices and strategies to boost the efficiency of small
agricultural production systems.
Ranasinghe [43] has developed a detailed manual
drawing on the ideas of family business gardens and
low/no-space agriculture. This manual was shaped
primarily to attract urban households to develop their
home crop production into a small agribusiness. In
addition this publication attempted to reach a wider
audience that includes professionals, non-professionals,
entrepreneurs, as well as policy makers concerned with
issues related to food and nutritional security in the face
of limited resources such as land. It highlights that,
through improved management, home garden cultivations
can be transformed into agricultural ventures through the
systematic adoption of economical and eco-friendly
technologies and interventions.
Constraints and opportunities
While there are multiple benefits of home gardening for
developing countries, the literature also reveals the key
constraints to the productivity and sustainability of home
gardens and makes recommendations for improving the
home gardens and making them a viable and sustainable
enterprise. Hoogerbrugge and Fresco [11] and Mitchell
and Hanstad [20] provide a review of key constraints
to home gardening. Among several constraints, they
identified the access to suitable and sufficient land to
establish a home garden along with lack of ownership
and usage rights of some form as the most important
limiting factors. The other constraints include access
to capital or credit, access to water, seeds and planting
materials, weak extension and advisory services, access toTable 3 Selected publications presenting constraints to home
Constraint Referen
Limited access to agricultural inputs such as seeds, planting
material, tools, and capital
Brownri
Shortage of land and lack of land tenure security Hooger
Shanmu
Inadequate access to water Thaman
Damage due to insect pests, diseases, animals, and theft Thaman
Poor environmental conditions Howard
Lack of knowledge, information, and advisory services Thaman
Shortage of family or hired labor Howard
Poor soil fertility and soil erosion Howard
Limited access to quality livestock breeds Brownri
Limited marketing opportunities Howard
Excessive post-harvest losses Okafor a
Inadequate research and development on home gardens Evers, e
Social and cultural Barriers Marsh [
Lack of information on nutritional benefits of home gardening Miura etlabor, and access to markets. The cultural acceptance
of home gardening is also an important constraint.
Table 3 summarizes the most common constraints to
home gardening specified in literature by Hoogerbrugge
and Fresco and others.
Conclusions
Overall, the literature review supports the inclusion
and promotion of home gardens as an eco-friendly
sustainable agricultural practice to improve food security
and enhance economic growth.
The structure, functions, and contributions of home
gardens vary in geographic regions. The literature shows
that home gardens fulfill social, cultural and economic
needs, while providing a number of ecosystem services.
While these benefits are broadly distinguished here
for better illustration, these benefits are not mutually
exclusive. In the real world, there is substantial overlap and
dependence between the various beneficial elements
resulting in a bundle of advantages making home gardening
initiatives even more attractive.
In the wake of a global food crisis and the soaring food
prices, there has been increased emphasis on enhancing
and building local food systems. In this context, there is
renewed attention to food production and livelihood
enhancement through home gardens. However, more
empirical evidence on the value and importance of home
gardens in conflict and post-conflict situations needs to
be researched and documented. There is also a need for
research on the cost-benefit analysis of home gardening to
determine the economic value and to derive viable models
that hold the most promise in diverse circumstances. The
areas of nutrition, access to new technologies, extensiongardening
ces
gg [21]; Niñez [83]; Talukder et al. [72]; Fernandes and Nair [46]
brugge and Fresco [11]; Fernandes and Nair [46]; Jose and
garatnam [132]; Howard [104]
[133]; Niñez [83]; tho Seeth et al. [35]
[133]; Brownrigg [21]; Niñez [83]; Pandey et al. [103]
[104]; Marsh [9]
[133]; Hoogerbrugge and Fresco [11]
[104]; Fernandes and Nair [46]
[104]; Thaman [133]




9]; Ninez [83]; Miura et al. [135], Talukder et al. [72]
al. [135]; Talukder et al. [72]
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fits, women empowerment, and long-term sustainability of
home gardens specifically in post-conflict situations need
further research.
Recognizing the value and potential of home gardens
for enhancing food security and livelihoods, numerous
initiates have been launched by governmental, non-
governmental, and international organizations in many
developing countries that are providing support and
building local capacity to enhance the productivity and
also for scaling up home garden activities. In this light, a
number of resource materials, manuals, and guides have
been developed through various home garden-related
projects that can be used to improve and promote home
gardening programs to enhance food security [43,60,87].Endnotes
aFood insecurity occurs in three forms: chronic food
security is the most severe category where a person is
unable to consume the minimum amount of food needed
for healthy life over a long period usually due to poverty
or lack of productive recourses to generate income to
purchase food [136]. Other types include transitional
(short-term) food insecurity, which is further subdivided
into temporary (limited time period due to shocks) and
seasonal or cyclical (trend) food insecurity.
bThe Food and Agriculture Organization [137] reported
an average consumption per person of 3,130 kcal per day
by the year 2050 based on their baseline projections.
Alexandratos [138] estimated a slightly lower average daily
caloric availability per person of 3,047 kcal per day by the
year 2050.
cSince its inception in the early 1970s, the concept of
food security has undergone many revisions and has held
multiple connotations in research and in policy arenas. The
two widely adopted conceptualizations are defined by: 1)
the Food and Agriculture Organization - 'food security is a
situation that exists when all people, at all times, have
physical, social and economic access to sufficient, safe and
nutritious food that meets their dietary needs and food
preferences for an active and healthy life' [139]; and 2) by
the United States Department of Agriculture - 'food
security for a household means access by all members at all
times to enough food for an active, healthy life. Food secur-
ity includes at a minimum: the ready availability of nutri-
tionally adequate and safe foods; and an assured ability to
acquire acceptable foods in socially acceptable ways' [140].
dFor nearly 30 years, the country underwent erratic
disorder and military action that caused substantial destitu-
tions to the political and socio-economic structure in the
country as well as the infrastructure. The civil conflict was
brought to an end in 2009 by the Sri Lankan government
forces.eAs noted earlier there are numerous definitions to
food security; nevertheless, these definitions highlight
three broad dimensions: food availability, accessibility,
and adequacy/utilization [139-141] (FAO, 2003 ).
Food availability refers to the supply of food made
available through domestic production, net imports,
food reserves, donations, etc. Accessibility is ensured
when an individual is able to obtain food without any
physical, social, or economic barriers. Food adequacy/
utilization is achieved through various biological and
non-biological processes that ensure sufficient energy
and nutrient intake.
fOne general connotation for crisis is defined by Gasser
and colleagues [142]. Crisis situations are identified as
unique and complex in nature and are due to various
factors [141]. At times, crisis is unforeseen and inevitable -
as in the case of natural disasters - while others may be
more protracted and influenced by economic, social, and
political changes - such as civil or armed conflict.
Irrespective of the origin, crisis adversely affects society by
depriving affected groups of their rudimentary and ancillary
needs and services including food, shelter, income, health
care, security, and infrastructure.
gThe two major national home gardening programs
in Sri Lanka are “Api Wavamu, Rata Nagamu” (Let
us cultivate to uplift the nation) and “Divinaguma”
(Livelihood upliftment). In addition, a number of
other regional and village level gardening programs
are coordinated and managed by international and
non-governmental organizations.
Abbreviation
KFG: Kandyan forest gardens.
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